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IHHOACHUTEJBHAS 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a30BOT0 YpOBHS IS

oOyuarormuxcst 10 —11 xmaccoB paspabotana ©Ha ocHoBe DenepanbHOTO
roCcyapCTBEHHOT0 00pa30BaTEIHLHOTO CTaAHAapTa CPEIHEr0 00IIero o0pa3oBaHus,
C yu4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHM, TMPEABABIAEMBIX K
MaTEMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIHA POCCHMCKOTO 0Opa3oBaHUS.
Peanuzanus nporpammsel 00ecriedYMBaeT OBJIaICHUE KIIFOUEBBIMH KOMIIETEHIUSAMU,
COCTaBJISIIOIIMMHU OCHOBY [UUISi CaMOpa3BUTHS M HEMPEPHIBHOIO 0Opa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO M T03HABATEIbHOIO Pa3BUTHS
JUYHOCTHU 00YUaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreoMETpHUM Ha YpPOBHE CpeIHEero oOIIero
oOpa3oBaHusi OOYCIIOBJICHA NPAKTHUYECKONW 3HAUYMMOCTBHIO METalpeIMETHBIX W
MPEIMETHBIX PE3yJIbTATOB OOYUYEHUS TEOMETPUU B HAMPABICHWU JIMYHOCTHOTO
pa3BUTHS O0y4armuxcs, (opMUpoBaHUs (YHKIMOHATHLHON MaTeMaTH4eCKOn
IPaMOTHOCTH, U3yUEHHUS IPYTUX YUYEOHBIX AUCHUIUIMH. PazButue y oOydaronmxcs
MPaBWIBHBIX TIPEICTABICHUNA O CYIIHOCTH W TPOMCXOXKICHHH TCOMETPUUYECKHUX
abCTpakinii, COOTHOIIEHWUU pEaJbHOTO M UACATBHOTO, XapaKTepe OTPaAXKEHUS
MaTeMaTU4YEeCKOM HAyKOW SBJICHUM M IIPOLECCOB pPEAIbHOrO MHUpa, MECTE
re€OMETPHUHU B CUCTEME HAYK U POJTM MaTeMaTUIECKOT0 MOICTTUPOBAHHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS
YYAIUXCs, a Tak)Ke Ka4deCTB MBIINUICHUS, HEOOXOMUMBIX IS ajanTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpus siBII€TCS OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHHs, TaK KaK OO0ECHeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
TUCITUTUTMH €CTECTBEHHO-HAYYHOUW HAMPABIEHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlornyeckoe MbIlUIeHHE, (HOPMUPYEMOE MNPU HM3YYCHUH OO0YUYaIOIIUMUCS
MMOHATUHHBIX OCHOB I'€OMETPHH U MMOCTPOECHUH IICIIOYKH JOTHYECKUX YTBEPIKICHUI



ABJISETCSI OJAHUM U3 MPOGECCHOHANTBHO BaXXHBIX KayeCTB, MOATOMY aKTyajlbHa
3amaya (QopMUpOBaHUS Y OOYYArOMIMXCS MPOCTPAHCTBEHHOI'O MBIIICHUS Kak
Pa3HOBUHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIESITEILHOCTH IO MHOTHM HaIlPaBIICHUSIM.
[lens ocBoenus mporpamMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4yeHHsi — oO0uieoOpa3oBaTeIbHOE U OOLIEKYJIbTYpPHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpETEeHUss U
WCIMOJIb30BAHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHMM W  JCHUCTBUM,
crenuUIHbIX TEOMETPUU, BOSMOKHOCTH YCIICIITHOTO TTPOIOJKEHUS 00pa30oBaHuUs
O CTIEIHAIIBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM I'€OMETPHHU.
[Iporpamma mo reomeTpud Ha 0a30BOM ypOBHE MpeIHA3HAYCHA st
00y4YaroImmXxcsi CPEeIHEH IIKOJIbI, HE UCTIHITHIBABIINX 3HAUYUTEIbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Takum oOpa3oM, oOydaroniiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIME MATEMATUYECKUE YMEHUS, CBSI3aHHBIC
co crnenupuKold TEeOMETpUM U HEOOXOIUMBbIC JUISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXXHOCTh U3YUUTh T€OMETPHUIO OoJiee
rIyOOKO, €Clii B JallbHEWIIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKHUX
3HaHMSX B MPOGECCUOHANTBHON NEATEeTbHOCTH.
JocTmxkeHrue 11ed OCBOEHHUS MPOTrpaMMbl OOECIIEUMBAECTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpvopuTeTHhIMM 3ajJayaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kimaccax siBASIOTCSA:
e (opmupoBaHue MpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOU
KYJBTYPBI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE TMPEACTABICHUS O MHOTOTPAHHHMKAaX M TeJlaX BpalleHUs
KaK 0 BaKHEUIIINX MAaTEMAaTUYECKUX MOJIEIISIX, TO3BOJISIIOIIUX OMUCHIBATD
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (¢opMupoBaHHME YyMEHHUS paclo3HaBaTh Ha 4YepTexkax, MOJECIAX U B

peaJbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPaIllCHUS;

e OBJAJCHUE METOJIAMHU PEIICHHS 3a]]a4 Ha MIOCTPOCHUS Ha N300paKEHUIX

MPOCTPAHCTBEHHBIX PUTYD;
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e (opmupoBanue byHKIIMOHATIBEHOM rPaMOTHOCTH, pEJeBaHTHOM
F€OMETPUU: YMEHHE PpPACHO3HABaTh IMPOSBICHUS T'€OMETPUUYECKHX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTYALMSIX U NIPU U3YUYEHUH JIPYTUX YUEOHBIX IPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh HMX Ha S3bIKE
T€OMETPHUU U CO3/1aBaTh TEOMETPUUECKHUE MOJIENN, TPUMEHSITh OCBOECHHBIN
reOMETPUYECKUNA ammapar Uisi pElIeHHs] MPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATh MOJYyUYECHHbBIE PE3YJIbTATHI.

OTnUYUTENHEHON 0COOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS] BKIIOUEHHE B KYPC
CTEPEOMETPUM B HAuyalle €ro M3y4YeHUs 3aJad, pEIIAEMbIX HA YpPOBHE
MHTYUTUBHOTO NIO3HAHUS, U OTIPEJIEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET IPOTEKAHNE HHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanourenue oTnaércs HarISIAHO-KOHCTPYKTUBHOMY METOJly OOy4EHHs, TO
€CTh TEOPETUUYECKNE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN ¥
y4almxcsi B KypC€ CTEPEOMETPUM TMPOBOJAUTCS 3a CUET pEUIeHUusd 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX  O0pa3oB W  3aJad Ha  ONEPUPOBAHME
IPOCTPaHCTBEHHbIMH oOpa3amu. Co3naHue oOpa3a TPOBOAUTCA C OMOPOM Ha
HATJSgHOCTh, a OINEepUpPOBaHHE O00pa3oM — B YCJIOBHUSX OTBJICUEHHUS OT
HarJISIAHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COAECPKAHUSL.

OcHoBHBIE conepkaTenbHble TMHUU Kypca «['eomeTpum» B 10—11 knaccax:
«Mmuororpanaukmn», «IIpssmble U INIOCKOCTH B TPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTOpbI 1 KOOPJAUHATHI B IPOCTPaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUM
pacrpenensiercs HE TOJBKO IO COAEpKAaTENbHBIM JIMHUSIM, HO M IO ToJaM
oOyueHUs Ha YPOBHE CpeJIHEro o0111ero o0pa3oBaHus.

Copepxanne oOpa30BaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pPE3YJIbTaTaM
OCBOEHHUsl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 TrojJaM OO0y4YeHHs,
CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUYECKUMHU



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUSL ~ cTepeomMeTpuu. Touka, TpsiMasi, IJIOCKOCTb,
npoctpancTBO. [loHATHE 00 aKCHMOMAaTUYECKOM TOCTPOCHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue NpsIMBIX B IPOCTPAHCTBE: INEPECEKAKOLIUECS,
MapajyieJIbHbIE W CKpelIMBaromuecss mpsmblie. [lapannenpsHOCT NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapaAJIIEIbHOCTD TPEX MPSAMBIX; NAPAJUIEIBHOCTD IPSAMOU U IIJIOCKOCTH. YTJIBI C
COHAIPABJIECHHBIMU CTOPOHAMM; YIOJ MEXKAY NOpsIMBIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTB IJIOCKOCTEM: napajjieIbHbIC IJIOCKOCTH; CBOMCTBA
napajyiebHeIX TUIockocTel. [lpocTteifimme mnpocTpaHcTBeHHBIE (QUTYypBl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapasuiesienume/l; MOCTPOESHUE CEYEHU .

[TepieHAUKYASIPHOCTD NPSAMOU U TUIOCKOCTH: TIEPIIEHANKYJISIPHBIE MIPSIMBIE B
MMPOCTPAHCTBE, MPSAMBIE NApaUIEIbHBIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPIECHAUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeEMa O NPSIMOU
MEPIIEHAUKYJISIPHOM IJIOCKOCTHU. YTJIbl B IPOCTPAHCTBE: YOI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yroJ JBYTPAHHOIO  yrIJja.
[lepnieHaUKySp M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUAE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
IlepnieHAUKYIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYISIPHOCTA  JIBYX
IIoCKocTer. TeopeMa o TPEX NMEPHEHIUKYIISIPAX.

MHoOrorpaHHuKH

IToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOIOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yroiapHas
MpU3Ma; TPaHu U OCHOBAHUS MPU3MBI; MIPsiMasi U HAKJIOHHAs TPU3MbL, OOKOBas 1
MOJTHAs MIOBEPXHOCTh MIPU3MBL. [Tapayutenenunen, MPSMOYTOJIbHBIN
nmapapgienenunen M ero cBovctBa. ITIvpaMmaa: 7-VrojdabHAS TIubaMuiaa. TDOaHU



Bbruncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHaid, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSIMOM TMPHU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOW MOBEPXHOCTH MPSMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM NHPaMHIBI,
TeopeMa O IUIomaAu yceuéHHoW mupamuabl. Ilorstue 00 o0BEMe. OO0BEM
MMAPAMUBI, TPU3MBI.

[Togo6usie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHIAISIMU
MOBEpPXHOCTEN, 00bEMaMHU MOAOOHBIX TEJ.

11 KUIACC

Tesa Bpaimenus

[unmuHapryeckas ITOBEPXHOCTB, oOpa3yroiue HMJIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYCCKON TMOBEpXHOCTH. [[MamHApP: OCHOBaHUS W
OOKOBasi TOBEPXHOCTh, oOOpa3yrlas W OCh; IUIOMIAAb OOKOBOM U TIOJHOMU
MOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 00pa3yrOIIIe KOHUIECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: OCHOBaHWE U BEpIIMHA, 00pa3yromias
U OCh, IUIOMAAh OOKOBOM M TIOJIHOW TIOBEPXHOCTH. ¥YCEUYEHHBIM KOHYC:
oOpa3sylollre U BbICOTA; OCHOBAHUA U OOKOBasi MOBEPXHOCTb.

Chepa u map: I1EHTp, paauyc, AUAMETpP; IUIOMAIb TOBEPXHOCTH Cdephl.
B3anMHoe pacmosnoxkenue chepbl U IIIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe;
IJI0Iab CEephI.

N300pakenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka IMIMHIpA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W  MHOTOTPAHHHUKOB. MHOTOTPaHHUK,
ONMHMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WIA TEJIO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME
MPSMOYTOJIBHOTO Tapayienenuneaa u ciueactsus w3 He€. OOBEM ImIMHIpA,
koHyca. O0BéM mapa u miomass chepsl.

TTonoOousie Teima B 1nocthauctBe. COOTHOIICHUS MEXKIV TUIOHIATSIMU



KoopauHart B ImpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrenmme 3agaum B
KOOpAMHATax. Yroa Mexay BekTopamu. CKalnsipHOE TMPOU3BEICHHUE BEKTOPOB.
Brrancnenue yrioB Mexay npsiMbIMU U INTIOCKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN
METOJI PH PEIIEHUHN T€OMETPUUECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MaremaTrka» XapaKTepU3yTCs:

I'paknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPAXKTAHCKON MO3UITMN 00YUYAIOIIErocs Kak aKTUBHOT'O
U OTBETCTBEHHOTO WI€HAa POCCUHCKOrO OOINEeCTBa, MPEJACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
poLeIyp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH WU TIP.), YMEHHEM
B3aMMOJICMCTBOBaTh C COUMAJIbHBIMA HMHCTUTYTAMUA B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HAa3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKON IpaKIaHCKOW MICHTUIHOCTH, YBAXKEHHUS K
MPOLLIOMY M HACTOAILIEMY POCCUUCKON MATEMATHUKHU, [IEHHOCTHBIM OTHOLIIEHUEM K
JOCTUKEHUSAM POCCUMCKHAX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM LIKOJIbI,
K WCIIOJIB30BAHUIO JTUX JOCTIDKCHMM B JAPYIHX HayKaxX, TEXHOJOTUAX, cdepax

SKOHOMUKHM.
JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEHN POCCUKCKOTO HapoJa;

chOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TMOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JTUYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUYMBOTO Oy AyIIETO.

JcTeTHYeCcKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, paccyxICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTHYECKUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTEMAaTHYEeCKUE 3HAHHS B
MHTEeDECaAX 3TONOBOTO M 0E30ITACHOTO 00DaRA KM3HM. OTRETCTREHHOTO OTHOTICHMS



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHIO |
caMo00pa30BaHUI0 Ha TNPOTSHKEHUHM BCEU JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MATEMaTUYE€CKOW HAITPABICHHOCTH.

IKOJOrHYecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO HAKOJOTUYECKON KYyJIbTYphbl, TOHUMAHUEM BIIHSHUS
COIIMATIbHO-3KOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpPUEHTALIMEd HA NPUMEHEHHWE MAaTEMATUUYECKUX 3HAHUM JUISI pEIICHUA 3aJad B
0o0JacCTH  OKpY’Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNIKOB M OICHKHA UX
BO3MOKHBIX MOCIEACTBUM I OKPYKAIOIIEH CPEbI.

I{eHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKu Kak c¢epbl 4YeIOBEUECKOW JesITeNIbHOCTH, 3TanoB €&
pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTHUS LMBWIM3ALUM; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH M MaTEMaTUYECKOW KYJIbTYpOM KakK CpPEIACTBOM TNO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBJISATH NPOECKTHYID W HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOSHHUS TNPOrPaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelticmeusMU, YHUBEPCATbHLIMU Pe2YISIMUBHLIMU OeliCIBUAMU.

1)  Vuusepcanvuvie  noznasamenvuvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarouuxcsi (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamwezo  Mupa,  npumMeHenue  JI02U4eCKux,
uccnedosamenbCcKux onepayuil, yMeHut pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue aeicTBusM:

e BEISIBITSITE M XaDAKTEDMIORATE CVIIIECTBECHHBIE TIDV3HAKHT MATEMATHUCCKUX



npemjiaraTh ~ KPUTEPUM  JUIS  BBIABJICHHS  3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

JIeNaTh BBIBOABI C HCIIOIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHUH TI0 aHAJIOTHH,

MIPOBOJIUTH CaMOCTOSATEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKHUX
YTBEPKJI€HUH (IIPSIMBbIE U OT TPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

BBIOMpATh CHOCcO0 pemieHus ydeOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BapUAHTOB peElIeHUs, BBIOMpaTh HauOoyiee MOAXOASAIMMN € Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHCB).

ba3oBble ucciieaoBaTe/IbCKHE JeiCTBUS:

MCITIOJI30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUM MHCTPYMEHT TTO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIONIHNE MPOTUBOPEUYHE, MpoOdIieMy,
yCTaHaBIWBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TTO3UIIUI0, MHCHHUE;

MIPOBOJIUTH CaMOCTOSATEIIbHO CTUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAaHNE TI0 YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
0o0BbeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOATEIEHO (GOPMYITUPOBATH 00OOIIEHNUS U BEIBOIBI TT0 pe3yJIbTaTaM
NpOBEAEHHOTO HAOMIONCHUS, HWCCIICIOBAaHUS, OIICHUBATHh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIEHNUI;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE TIPOIlecca, a TakKe BBIIBUTATH
MIPEANOI0KEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeDUITUTHI HH(OPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BONIPOC M ISl PELICHHUS 3a1a4H;

BBIOMpAaTh  WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(HOPMAITUIO

D,



BOCIPUHUMATh U  (GOPMYJIMPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIEJIIMU OOLIEHMUSI; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS O
XOJly pelIeHus 3a/1a4yi, KOMMEHTHPOBATh NOJIyUEHHBIA PE3YIbTAT;

B X0/ 00CYXACHHUS 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JIeMBbl, pelraeMoi 3a7auu, BbICKa3bIBaTh UJIEU, HAllEJICHHbIE Ha TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB AHAJIOra, OOHAPYKUBATh PA3JIMUUE U CXOACTBO MMO3HIIMIL; B
KOPPEKTHOI opMme popMyIUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
OPEJCTaBIATh  pE3yNbTaTbl  pEIIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJIEIOBAHMs,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTALUU U OCOOEHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAThb W MCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYATbHON paOOTHI PU PEIICHUH YUeOHBIX 3a/1a4; MPUHUMATh IIEITh
COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMIO COBMECTHOM
paboThI, pacripeAeNaTh BUABI pabOT, TOTOBaApUBATHLCS, 00CYXKIATh MPOIECC
U pe3yJabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBbI» W WHBIC); BBINOIHATH CBOIO 4YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YI€HAMH KOMAaHJbI;
OLIEHMBATh KAYECTBO CBOET0O BKJIaJia B OOIINKA IPOAYKT 110 KPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUS.

Yuueepcanvnuvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposarue cmMbiC108bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCUL.
Camoopranuzanus:

COCTAaBJISITH TUIAH, JITOPUTM PEIICHUS 3a/1a4, BEIOMPATH CITOCO0 PEIICHUS
C Y4ETOM MMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yIETOM HOBOM
nHpopmarmu.



e OIICHMBATh COOTBETCTBUE pe3yJibTaTa LEIHM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTHXKECHUS WIM HEAOCTW)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOJIUTh OMIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath MOHATUSIMH: TOUKA, TIPSMast, TIIOCKOCTb.

[IpumMeHATh aKCHUOMBI CTEPEOMETPUM U CIIEJCTBUS W3 HUX IMPU PEUICHUU
T€OMETPUYCCKUX 3a]1a4.

OnepupoBaTh MOHATHUSIMH: TAPATUICIIBHOCTD U IEPICHANKYISIPHOCTD TTPSIMBIX
Y TTIOCKOCTEH.

KnaccudummpoBath B3auMHOE pPaCIHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: ABYTPAHHBIM yTOJ, TPaHH JABYTPAHHOTO YIJIa,
pedpo ABYTPaHHOTO YIJIa; TWHEWHBIN yroJI IBYTPAHHOTO yTJIa; TpaaycHas Mepa
JABYTPAHHOTO YTJIa.

OmnepupoBarh TOHATHSAMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIBIH
MHOTOTPAaHHHK, 3JIEMCHTHI MHOTOTPaHHUKA, MPABIJIbHBII MHOTOT'PAHHHK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHWKOB (TIUpaMH[a; IMPU3MA,
MPSMOYTOJIbHBIN TTapajuienenunes, kyo0).

KnaccudummpoBarh ~ MHOTOTpaHHHUKH,  BBIOMpas  OCHOBAaHHMS  JUIS
kiaccuukanuu (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHWKHW; TIPAaBUIHHBIC
MHOTOTPaHHHKH; TIPSIMbIE ¥ HAKIIOHHBIC TTPH3MBI, TTapaUICTICITUIICIb ).

OnepupoBath MOHATUAMH: CEKYIIIasl INIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIMITBI TIOCTPOSHUS CEUCHUH, UCTIONIB3YSI METOJ CIIEIOB.

CtpouTh CceUYEHUS MHOTOTPAHHMKOB METOJOM  CJEIOB, BBITIOJHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTBIX OOBEMHBIX GUTYp: BHUJ
CBepXy, COOKY, CHH3Y.

Pemates 3agaun Ha HaXO0KIECHUE TEOMETPUUECKUX BEITUYMH 10 00pa3iiaM Hin



Boruncnsate 005EMBI U IITOIIA U TOBEPXHOCTEN MHOTOIPaHHUKOB (TIpU3Ma,
nUpaMuja) € TMpUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLICHHS MEXAY
IUIOLIAASIMU TOBEPXHOCTEN, 00BEMAMHU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YEPTEXKAX U
pUCYHKaXx.

[IpumensTh reomeTpuyeckue (axKThl A7 PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, IPEAIIOJIAraloIX HECKOIBKO IIar0B PEIICHHUS, €CIIN YCIOBUS IPUMEHEHHS
3aJlaHbl B IBHOM (hopme.

[IppuMeHATs MpOCTEHIINE TNPOrPAMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUYECKUX 3a1aY.

[IpuBoauTh mNpUMEpPHl MAaTEMaTHUYECKMX 3aKOHOMEPHOCTEM B NPUPOAE U
KU3HH, PACIIO3HABATh NIPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IppuMeHATP TONy4YEHHBIC 3HAHUS HA NPAKTUKE: AHAJIW3UPOBATh pEAIbHBIC
CUTyalluh W NPUMEHATb W3YYCHHBIE IIOHATUA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eckKu CGHOPMYJIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BaHNEM T€OMETPUUYECKUX MMOHATUHN U TEOpEeM, anmnapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHbBIC C HAX0XKJACHUEM I€OMETPUYECKUX BEITUYMH.

11 KIIACC

OmnepupoBaTh TOHATUAMH: IWIIMHIPHYECKAs TIOBEPXHOCTh, 0Opasyromne
WIMHIPUYECKON  MOBEPXHOCTH;  IWJIMHAP;,  KOHHYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKasi IOBEPXHOCTb.

Pacno3naBaTh Tena BpaieHus (LMIMHAP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOJTYYEHHUS TE BpPaIllCHHUS.

KnaccuduimpoBaTs B3auMHOE pacioyioxkeHue chepbl U MIOCKOCTH.

OnnenpnoBaATE TOHITHUSIMIM: [IIADOBOM CEeIMEHT. OCHOBAHME CeTMEHTA. BEICOTA



N3o6paxarh uszyuyaemble (UIYppl OT PYKH MU C HIPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) INTIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: BUII CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUECHHUSI TEJl BPAILICHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYPAX, IPEICTABICHHYIO Ha YepTekKax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIIOKEHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCII0, OOBSACHATh, KAKUMHU CBOMCTBAMH OHHU 00J1a/1ato0T.

IIpuMeHTh NpaBUiIo Napasieaenunea.

OnepupoBaTh NOHATUSAMMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOpPaMH, CKAIIIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOI MEXKITY
BEKTOpPaMH, CKaJIspHOE IPOM3BEICHUE, paCKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B AEKAPTOBOW CHUCTEME KOOPAUHAT.

[TpumensTe TeomeTpuyeckue (axKThl A7 PEIICHUS CTEPEOMETPUUECCKUX
3a/1a4, MpeAIoIararolux HECKOJIBKO IIaroB PELIEHNUs], €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pemlate mnpocreiiye TreoOMETPUYECKHE 3alayd HAa MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOAA.

Pemarp 3amauM Ha [10Ka3aTebCTBO MAaTEMAaTHUYECKUX OTHOLIEHUHW U
HaXO0XJIEHUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3aM Win alropuTMam, NIpUMeEHss
M3BECTHBIE METO/IbI IPU PELICHUU CTAaHJAPTHBIX MATEMAaTHYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUYECKUX 3a1aY.

[IpuBoauTh IHpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B NPUPOAE U



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTnyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Bbubmmoreka [JOK
! Brezene B CTepeoMeTpHIO 10 https://m. edsoo rulc209e37
) [IpsiMbIe ¥ MJIOCKOCTH B TPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapayenpHOCTB NPAMBIX U INIOCKOCTEN https://m. edsoo ru1c209e37
3 [lepneHqUKYISIPHOCTD MIPSIMBIX U 12 bubnuorexa LIOK
IJIOCKOCTEN https://m. edsoa ru1c209e37
bu6mmoreka [JOK
4 VYTIIBl MEXIY IPSIMBIMU U INIOCKOCTSIMU 10 1 hitps://m. edsoo rule209e37
Bbu6moreka [JOK
M 11 1
> HOTOTpatHHIH https://m. edsoo rulc209e37
N bubnuoreka [JOK
1
6 OOBEMbI MHOTOTPAHHHKOB ? https://m. edsoa rulc209e37
7 [ToBTOpEHME: ceueHUsl, pACCTOSIHUS U YIJIbI 4 1 bubnmorexa [IOK
P ’ P Y https://m. edsoo ru1¢209e37
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KIJACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB M TeM nudpposLie
Ne i/ P KonTpoJabHbI IIpakTH4eckue (g )
NPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
e padoThI padoThI
pecypcbl
bubnuoreka [IOK
1 T 12
¢J1a Bpatierus https://m. edsoa rulc209e37
N bu6mmoteka [IOK
2 Obnemb1 TEn > I https://m. edsoq rulc209e37
3 BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 bubmmorexa HOK
p P poctp https://m. edsoq rulc209e37
4 [ToBTOpenue, 06001ICHME, 7 | bubmnoreka IIOK
cucTeMaTH3alus 3HAaHUI https://m. edsoa rulc209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 0










	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18

